We report 2 cases of acute, progressive myelopathy after a fall in elderly patients who had a retroodontoid pseudotumour and extensive ossification of the anterior longitudinal ligament.
case reports

Patient 1
In June 2008, an 89-year-old man fell on his back from a ladder and developed pain in the neck and numbness and weakness in the extremities. He was brought to our hospital by ambulance. Clinical assessment revealed analgesia on the right side, and hypaesthesia and motor weakness on the left side. Manual muscle testing revealed 0 to 1 (out of 5) strength in the deltoid, biceps, and triceps; 4 in the iliopsoas; 3 in the quadriceps; and 0 to 1 in the tibialis anterior; and depressed deep tendon reflex in the left upper extremity. Anal sphincter reflex was intact. Radiography and computed tomography showed atlanto-odontoid osteoarthritis, OALL at the C3 to C6 levels, and ossification of the posterior longitudinal ligament (OPLL) at the C4 to C6 levels. On magnetic resonance imaging (MRI), the retro-odontoid mass was iso-intense on T1-weighted imaging and heterogeneously hyper-intense on T2-weighted imaging. The retro-odontoid mass compressed the spinal cord, with a high intramedullary cord signal on T2-weighted imaging (Fig. 1) . Lateral flexion and extension radiographs demonstrated no obvious instability of the atlantoaxial joint. The retro-odontoid pseudotumour was considered the main source of the symptoms. Diffuse muscle weakness with depressed deep tendon reflexes in the left upper and lower extremities was attributable to acute damage to the left pyramidal tract at the level of pseudotumour. The patient was diagnosed with Brown-Séquard-type spinal cord injury (Frankel grade C) complicated by pre-existing retro-odontoid pseudotumour. He was treated with bed rest and a rigid cervical collar. On day 3, the patient developed urinary retention and progressive paralysis on the left side (0/5 in the trapezius, deltoid, biceps, and triceps; 3/5 in the iliopsoas and quadriceps; and 0/5 in the tibialis anterior). The patient underwent emergent C1 laminectomy and posterior fixation from the occiput to C3. Postoperatively, muscle strength returned to near normal over several weeks. The patient regained the ability to walk, despite persistent sensory disturbance. At the 14-month follow-up, MRI revealed adequate decompression of the spinal cord and reduction in the size of the retro-odontoid pseudotumour, but a hyperintense spinal cord signal on T2-weighted imaging persisted at the C1 level (Fig. 2) .
Patient 2
In April 2010, an 85-year-old man fell backwards while drunk and developed clumsiness of the hands and numbness in both upper extremities. He presented to our hospital 11 days later. Physical examination revealed paraesthesia of both hands, no muscle weakness, diffusely hyporeactive deeptendon reflexes in the extremities, and severe neck pain radiating to the extremities when extending his neck. Radiography showed osseous fusion of the cervical spine secondary to OALL at the C2 to C5 levels. Lateral flexion and extension radiographs demonstrated an increased atlantodental interval of 5 mm on flexion, which was reduced to normal in the neutral and extension positions (Fig. 3) . MRI revealed a retro-odontoid mass that was hypointense on T1-weighted imaging and heterogeneously lowto-high intensity on T2-weighted imaging (Fig. 4) . Gadolinium diethylenetriamine-pentaacid-enhanced MRI showed peripheral enhancement of the mass. The retro-odontoid mass compressed the spinal cord, resulting in a slightly high intramedullary cord signal on T2-weighted imaging. The patient was diagnosed with trauma-induced myelopathy complicated by a retro-odontoid pseudotumour, and was treated with a rigid cervical collar. At the one-year follow-up, the radiating neck pain had disappeared, although numbness and clumsiness of the hands persisted. MRI revealed a slight reduction in the size of the retro-odontoid mass.
discussion
Diffuse idiopathic skeletal hyperostosis is a noninflammatory disease in which spinal longitudinal ligaments become ossified, leading to decreased mobility. Most symptoms of OALL pertain to compression of the trachea and oesophagus and restricted range of neck motion. 5 Ankylosing spinal disorders (including ankylosing spondylitis and diffuse idiopathic skeletal hyperostosis secondary to OALL) are prone to fracture after minor trauma, owing to the altered biomechanical properties. 6 Fractures of the ankylosed spine are often unstable. Extensive OALL is a risk factor for retro-odontoid pseudotumour as an adjacent-segment disease after alteration of the biomechanics of the cervical spine. [2] [3] [4] Pseudotumour is formed owing to loss of mobility below the axis secondary to OALL, leading to overloading of the atlantoaxial joint. Most retro-odontoid pseudotumours occur in patients with gradual progression of myelopathy.
1,2
One patient with retro-odontoid pseudotumour who developed acute onset of myelopathy following trauma was reported. 7 Retro-odontoid pseudotumour associated with diffuse idiopathic skeletal hyperostosis is not well known as a risk factor for trauma-induced myelopathy or spinal cord injury. OPLL is an intra-spinal ectopic ossification and may lead to severe neurological deterioration after trauma. 8 Spinal cord injury or trauma-induced myelopathy complicated by extensive OALL is not well known. Although OALL is an extra-spinal ectopic formation, clinicians should be aware that trauma may cause spinal cord injury in patients with extensive OALL, owing to a coexisting retro-odontoid pseudotumour.
The prevalence of OALL is estimated to be around 12% among middle-aged and elderly men. 9 Although craniovertebral manifestations of OALL are rare, patients with asymptomatic OALL may develop a retro-odontoid pseudotumour. [2] [3] [4] The increased prevalence of diffuse idiopathic skeletal hyperostosis or OALL among very old people may raise the awareness of retro-odontoid pseudotumour in those with asymptomatic OALL, who should avoid highrisk behaviours such as walking on slippery surfaces or getting drunk.
For patients with trauma-induced myelopathy complicated with retro-odontoid pseudotumour and OALL, surgical treatment is indicated if symptoms of myelopathy progress. In patients with stable neurological symptoms and no signs of instability at the atlantoaxial joint, conservative therapy is recommended, especially for elderly patients. Further studies are needed to determine the optimal treatment for trauma-induced myelopathy in patients with retro-odontoid pseudotumour and OALL.
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